Abstract. In this paper a two-phase (gas -solid particles) swirling turbulent flow in the separation chamber of a centrifugal apparatus is considered. The results of mathematical modeling of flow at different settings are shown.
This paper presents a two-phase (gas -solids) swirling turbulent flow in the separation chamber of the centrifugal apparatus with an additional supply of gas (Fig. 1) . Through the section A-A the gas flow is supplied with particles having radial and tangential velocity components. Through the section B-B an additional supply of gas without solid is provided. The flow in the vortex chamber is axisymmetric by its nature.
Through the section C-C the swirling flow together with the gas fraction of fine particles leaves the working area of the vortex chamber. Through the section B-B the incoming gas stream filters larger particles of the particulate fraction, returning finer particles to the working zone of the classifier. Large particles, due to the predominance of the centrifugal force over the aerodynamic force, leave the vortex chamber through the cross section B-B. All solid walls of the apparatus can rotate about the axis O-Z, giving additional rotation of the gas flow with the solid phase and thereby aligning the field of circumferential velocity vector components. To describe the swirling gas flow in the separation chamber a set of the Reynolds equations is used. For its closure the generalized Boussinesq model is applied according to which the Reynolds stresses are considered to be proportional to the mean flow strain rate and the coefficient of eddy viscosity νt. Thus, the system of Reynolds equations in the cylindrical coordinate system in the conservative dimensionless form for an incompressible viscous fluid taking into account the axial symmetry (*/* = 0) can be written as follows: 
There are different approaches to the modeling of turbulent viscosity. In this paper, a differential «k − » Wilcox turbulence model [1] is used. According to this model of turbulence two equations
Thermophysical Basis of Energy Technologies are added for the transfer of kinetic energy of turbulent fluctuations k and the specific dissipation rate of kinetic energy . In the cylindrical coordinate system, these equations take the following form:
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The values of the constants used in the turbulence model [1] are: = 3/40, * = 9/100, = 5/9, = 1/2, * = 1/2. 
Here j -the volumetric solid phase concentration of the j-th fraction, Sc, Sct -the molecular and turbulent Schmidt numbers, respectively, and j = 1 + 0.197 · Rej0.63 + 2.6 · 10 − 4 · Rej1.38, where Rej -the Reynolds number, based on the particle size of the j-th fraction and the relative velocity of the particles and gas, Fr -the Froude number. The dimensionless form for a system of Eqs.
( (1)- (3)) and (4) is obtained using the following scales: the averaged flow rate U0 is chosen as the characteristic velocity; the output channel radius r1 -as the characteristic length. For pressure and turbulent viscosity to be dimensionless additionally the characteristic density and kinematic viscosity of the gas are used. Solution of The system of transport equations of momentum and continuity equations is solved in variables "velocity -pressure" by the method of splitting velocity and pressure fields on the staggered finite-difference grid using the exponential scheme. Values of functions rj, zj, j for the solid phase represent the artificial viscosity and its calculation is similar to that of the gas phase. At the entrance of the separation element (cross-section A-A, Fig. 1 ) the distributions of volume concentration, radial and circumferential velocity vector components for gas and solid phases, kinetic energy and specific dissipation rate were given. In the section B-B similar distributions were set only for the gas phase and the solid phase in the same section was specified by the Neumann conditions.
On the walls of the gas phase the slip condition was used, and in the output section C-C the Neumann condition was imposed. For the solid phase on the walls the partial slip conditions were set for the tangential velocity component, and for the normal velocity component -equal to zero. On the axis the symmetry condition was used. Figure 2 shows the distribution of the radial and axial components of the velocity vector in the working area in the cross sections. Figure 3 shows the distribution of circumferential velocity vector components for a) gas b) particles with parameters: Re = 5000, = 0.1, Rg = Rd = Rp = 1. Figure 4 shows the distribution of the volume concentration of the solid phase with the parameters: Re = 5000, = 0.1, Rg = Rd = Rp = 1, = 15 mkm. This graph illustrates the process of separation of solid particles into small and large fractions.
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